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P MM tn SW Teach er S ™ ral Cl<>1 ™ T ^^ tionS and 

Motivation to Modify such T eaching 

The Examiner rejected all the claims under 35 U S.C 103 ^^^^^ ma 
«f a t least 10 references (over 36 different combinations). Mainly, the Examiner used U, U, 

Primary references in combination with Fujii, Fujiyama and Yamazaki 

" SeC ° n ^^Sto S all the references, the Examiner asserted that it would have .been obvious 
to one having ordinary skill in the art at the time of the invention was made to modify the 
a^a^TcS^fcollms, or Muregesh) to comprise the claimed gas inlet structure .because m 

the same gas (or mixture of gases) can be introduced to the chamber mrough the 
different regions (Fujii, Fujiyama, Yamazaki). 

As Lted throughout prosecution, however, a prima face case ^^^^f 
made. The Examiner simply has not provided a reason as to why one skilled in the art would 
modify the cited references to come up with the claimed invention. , ( . lM 

The Examiner only relies on individual parts taught in the various references. It should 
be noted, however, that although every element of a claimed invention may oftenbe 
prior art, the identification in the prior art of each individual part claimed is insufficient to defeat 
patentability of the whole claimed invention. , ^ , . . 

To elaborate, each of the cited references discloses a gas system that should be taken m 
totality. Pieces should not be taken from one and added to another. Each of these systems .m. i 
system and therefore the addition of another element would surely effect the proper functioning 
of the system in a non-trivial manner. One skilled in the art would simply not be motivated to 
combine the teachings of the various components of these systems to come up with the claimed 
invention. Furthermore, it is believed that the motivation to combine should come from 
something other than the fact that these are gas systems since each of these gas systems operates 
in a substantially different manner. Simply put, there is no teaching or suggestion that one should 
use these gas systems, out of countless gas systems, as a gas system for use m another gas 

system.^ strengthen ^ position9 it is pomt ed out that unlike the present invention 

which is directed at etching, a majority of the cited references including primary references and 
the secondary references are directed at deposition (e.g., Li (551), Muregesh, Fujii, Yamazaki, 
Fujiyama). Etching and deposition are two distinctly different processes with different 
requirements. Pieces from a gas flow system associated with deposition cannot simply be added 
or combined to a gas flow system associated with etching without some modification (which has 
not been adequately supplied). While the cited references may show gas flow systems, they are 
from a different world of processing where specific gases being used for deposition were known 
to be highly reactive on the wafer and hence of critical importance by themselves on the resulting 
performance of the deposition process. This is why you see the prevalence of different gas 
mixtures introduced at different locations in the chamber. For instance wheo .the depositing gas 
needs to be ionized or disassociated by the plasma in order to essentially stick and react on the 
wafer in one bounce, you find multiple gas locations for gas feeds especially split near and far 
from the wafer or plasma source. This is very different from the present invention, which 
includes too center and edge (top and/or bottom) arrangements with a single gas mixture. 

S « the time of the invention it was not at all obvious that an etch process toft 
depended on plasma etch processes producing volatile products from the ^ w ^^ e ^ 
from dual location gas feeds of the same gas mixture but in varying flow quantmes. This lack of 
oo^oSness was du?to the lack of sensitivity of the then current device ^o^csmi r,^ 
etch profiles and rates to variations in gas flows relative to variations in 1^™*%** 
parameters such as pressure and rf power. The low pressures used for plasma etch, form non- 
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plasma gas mixtures that do not interact strongly with the wafer or 

neutral gas bounces all over the chamber to equalize the pressure TlWratio 
vSerever it is introduced in the chamber. Thus, the plasma resulting from the various flow r a*o 
Mention axe nearly identical 

SSmTXt mattered much more was how and where you supplied power into the P 1 ^™ 
^eseXSdSd excited species diffused to the wafer. This was £ lasma 
Sch svSemswhere the electrical forces on the charged species that were most ^olvedin 
SvinrScb^ocess results where a much stronger influence on the umfomuty ^ the^asma 
SKSS?£«na etch results than the neutral ^^J^^^^Z 
fhe antenna desien. magnetic uniformity control and plasma density control patents that are 
Z^Jhy^CZd in this application. It was the inventors realization flat for advanced 
SchSrmity control both electromagnetic control of the plasma as well as addition of die 
subUe^Sbution control would be required and important in *^* e 
mvention. Please also see all of page 14 of Amendment G filed on 7/22/05 for additional 

det8ilS ' In summary, the present invention is part of a group of applications ; (all of which are 
incorporated by reference) directed at azimuthally symmetric processing. It » believed ftat 
SSally symmetric processing provides better control and more uniform processmg at the 
SrSce of With regard to the present invention described herein, a gas flow system 

^nfigured to Scarry and distribute the same gas mixture (from the same source) to different 
SSSSte «S the amount of gas through each of the outlets. The invention allows a set 
single gas mixture with a single sum total flow (seem) to be split or ratiomzed to J^M? 
portions of the chamber. By rationing the gas at different regions the gas may '£d^£ed 
more evenly inside the process chamber (which as a result can produce more 
Sross the surface of the substrate). Furthermore, the gas mixture being <^^£?* ' eglon 
is the same e from the same source) thereby reducing variations caused by delivering a 
S^eXs ( ^T* Teach of the regions. It should be noted that even iftwo 
supplies Ld the same recipe to produce the same gas mixture, there would be fences m the 
Suited gas mixture (different independent gas sources cannot make exactly the same £u >). 
TbiseSfferen^s lead to process variations. Further still, the gas being delivered to each region 
is ^metrically distributed in each region. For example, a gas paving a senes_ of holes 
subSally equidistant about the periphery of the ring or a gas distribution plate with 

^-^ffiSS^ Inthecitedreferences, different gasesare fed 

individually into different portions of the chamber and in some cases the gases are 
orSreXn of the chamber As aresult, process variations may be produced d^g processmg. 
SZSnm their systems are much more complex and likely to send to much gas (or * *e 
acSlly set to prevent the ability to send to) a single gas outlet. 

nSrinir or thev have independent controls so their gas mixture setting MFCs are all driven 
SSS^SSSSSc pressure drops across them. If they put all their | ^tojte 
Sen- MFCs would have very little pressure drop across them and fail to control at^ hence lead to 
Sure to control the mixture of the total flow. Moreover, the references do not describe 

refSStes, Li (6070551) feeds multiple gases individually 

sinele mixture thereby always ensuring the same mixture is fed to the different regions 
SSiScS?7«l) is aU about delivering different gases, purging, 

Th^ have many flow controllers 35A-A' , 35B-B\ etc. that go to mmfcple areas_ M^JI 
it v?j "difficult to perform key element of the present invention, i.e., adjusting the gas ratio with 

09/470,236 



LAM1P123/P0557 " 3 " 



PAGE 6/8 * RCVD AT 6/9/2006 5:15:32 PM [Eastern Daylight Time] * SVR:USPT0€ FXRF-6/30 * DMS:2?38300 * CS1D:16509618301 * DURATION (mm«s$):04-02 



JUN. 9.2006 1:22PM 16509618301 NO. 592 P. 7/8 

a sure identical single mixture. Collins (6024826) teaches seven 

is very complex and difficult to control. In contrast, the present mve nto ° n T fS^^ S ^S 
merebv Sways ensuring the same mixture is fed to the different regions. In addition, Collins 
^not Srationinfto different regions. Li (6009830) mix ^ 
needs to set individual flows into the delivery lines to set ratio. Mixture and su ^7_^^\5 
S£ goeft^M while user must independently specify another mixture and total flow set by 
Wll lomg toT2/38 to ensure ratio of same mix with sum total gas deli vered * c °*^* e 
present in\lntion makes it easy to use a standard gas box with a bunch of MFCs to set a single 
£ SSSS^IS* suXtal flow (seem) that is then split by setting a single ratio to two 

different regionT Fujii only delivers gas to a top region. Furthermore, the pipes are not 
tSSSwLJc. but rather inline (see Fig. 7). Fujiyama discloses gas * «f 

^Sttil riS that emit different gases at different times and thus the flow of a single gas is 
Z cXKfrationized to two different regions. M does not deliver gastc .two 
different regions, and further does not control or rationize the exiting gases. In all three 
references azimuthal symmetry is not described. 

references^m 3™^ is directed at independent claims 1. 19 and 50. It should be 
appreciated that similar arguments can be made against the rejections to the other independent 
claims 69 and 70. 

S ^\ x contrast to ^(830), Li (551), Collins, Muregesh. Fujii, Fujiyama , Yamatezi claim 1 
(and its dependents) specifically requires, " said gas flow system controlling flow of a smafe 
■Zlt gas comprising a mixture of etchant source gases into at least two different regions of said 
Xn5 processhig chamber. . . .at least a first portion of said input gas bemg delivered to said 
E Passing chamber via said first outlet and a remaining portion of said input gas bemg 
Severed to said plasma processing chamber via said second outlet" The primary references Lt 
(830) Li (551 ), Collins, Muregesh do not disclose this limitation thus the fccaminer relieson 
supportfrom Ac Tomer references FujjU Fujiyama and Yamakazi. These references, however, 
also fail to teach or suggest such a limitation. ^ ^ ^v^w ^ 

In Fujii the four vent pipes 1 1 1-1 14 are only located at the top of the reactor chamber 5 
and thus eases are not delivered to two different regions. That is, they only deliver to a top 
Son Suld be pointed out that as further required by claim 1 the two different regions 
Ke £ east a peripheral region and a top region. A peripheral region is simp y noT taughr m 
Fujii. In Fujiyama, the gas emitting tube 4 and gas emitting ring 9 emit different gases and thus 
SowofasinglegasisnotcontroUedtotwodifferentregions. As stated in Fujiyama, s lane 
^ fro^a stSng g^tank 7 is emitted through a starting gas emitting tube 4 into the reaction 
Shaft? tclUjL 43-45). ..a gas mixture of carbon tetrafluoride and oxygen in g* ; nu*ure 
container 8 is introduced into the reaction chamber through an etching gas 
2 lines 59-63) " Furthermore, it should be noted that the emission of these two different gases is 
performed at different times and thus it cannot be the same gas. One is associated with a starting 
feeding y* enTSd *e other is associated with an etching gas feeding system. In Jamakaz; 
Se Sei^e o^y^oduced at a top region as shown by Fig. 1 and thus gases are not delivered 
t ^SfSreT^rl Sec Fujii Lvl It should further be pointtc loa t that the exiting gases 
are not controlled and thus they are not rationized as further required by the claim. 

Clai1 " ' fa contrast to U Collins, Muregesh Fujii, Fujiyama, Yamaha*,* ff^J^J* of 
dependents) specifically requires, "...said gas flow system separating and directing the flow of 
titouT single input gas, associated with forming a plasma, at the same time mto at least two 
3K Sons of said plasma processing chamber, said at least two different regions . at least 
?££3L of said input gas being delivered to said upper peripheral region and aremammg 
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5ES5£S5JS3££ £ « <• Kferences - 0)50 " *° Bach 01 

suggest such a limitation (see above). 

^ aim -y _ . ^ tft r . , 55 , , Co m m Muresesh, Fujii, Fujiyama , Yamakazi, claim 50 (and its 

«7<l iimin eas to each of said fust and second outputs so as to provide better process control, a 
Son flow of the input gas being delivered through the first ouUet to the first 
Sm^d a remaining portion of the total flow of the input gas beuig dehvered through the 

as required by the claim) are fed individually into different portions of the chamber. This 
KZS to deliver different mixtures into the process chamber. For example, see Col. 
fSlSSSS §51) where it is stated that states supplying different gases from differs 
souk^s FSth^oreVas shown in the various Figures of Collin as for example Fig. 8, Coll™ 
shZS sevSSendent gas supplies. Although the independent gas supplies may supply 
sTrX IZ* ley do not deliver the same gas since they are independent of one anofcer. 
Furthermore, Colins also fails to teach or suggest r^tiomng to different regions. JhaUS, Wrs 
does not teach adjusting the amount of the input gas that is dehvered to each of said first and 

second outputs the present invention ^^ eo l^ T ^^ e 

mixture toSerent regions of the process chamber. As a result, the same mixture is always 
b^UvIrldTuxe dWexent regions. The total gas flow at the inlet ,s equal «, me sum of the 
g^flow at the outlets. This is simply not done in Li (551) Call**, 

Fuiii Fujiyama and Yamaguchi do not overcome the deficiencies of the V^fry 
references !/ ColZcmd Mureg^h. In Fujii, the four vent pipes 111-114 are only located at the 

ZlaTa C S tute 4 and gas emitting ring 9 emit different gases and thus the flow 
of aS!; gilfno™ oUedto two different regions. In Yamakazi, the gases are only 
SuVduSd ?a top region and the exiting gases are not controlled and tnus they are not 

rati0niZ with regards to all the claims mentioned above, the remaining references fWingUeda, 
aruiKalolTa, which are used to reject dependent claims do not overcome ; the* defies. 
That is the also fail to teach or suggest the limitations of me independent claims 

'fcvi^ of ie forgoing, itis respectfully submitted that the rejections of all pendmg 



claims should be withdrawn. 



Respectfully submitted, 

BEYER WEAVER & THOMAS, LLP 

Quin C. Hoellwarth 
Reg. No. 45,738 
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